This study examines the direct and indirect or spillover effects (horizontal and vertical) of FDI with special emphasis on the backward spillover effects. My main purpose is to examine whether the effect of backward spillovers generated by export oriented foreign owned firms is larger on productivity of domestic firms than backward spillover effect generated by domestic oriented foreign owned firms by using firm-level data for the years 2003-2011. With this purpose, value added and total factor productivity equations with two different measures of backward spillover effects for Turkish manufacturing industry firms are estimated by using the panel data method. My empirical results are consistent with the existence of positive horizontal and vertical spillovers of FDI. My estimation results also show that the backward spillover generated by export oriented foreign owned firms is larger than the backward spillover generated by domestic oriented foreign owned firms.
INTRODUCTION
It is argued that there are many potential benefits of FDI and plays a vital role in economic growth. Firstly, FDI increases productivity of domestic firms through the importing of high-tech products and transfer of new technology. De Mello (1997: 9) . Moreover, FDI advances technology, management capacity and know-how therefore provides a high level of effectiveness and productivity to the host country. Colen et al. (2008: 13) . FDI also can create horizontal and vertical spillovers that increase productivity of domestic firms. Foreign owned firms transfer new technologies and organizational methods to their affiliated firms, also with joint ventures and strategic alliances, importing of capital goods and technology licenses provide positive spillovers to host country directly or indirectly. Blomstrom and Kokko (1998: 3) .
FDI spillovers can be formed in the firms that integrated vertically with foreign owned firms (inter-industry) or firms which are in direct competition with them (intra-industry). Intra-industry spillovers or horizontal spillovers occur when foreign owned firms enter into a sector and improve performance and competitiveness of firms in the same sector. The inter-industry or vertical spillovers occur when firms can benefit from the presence of foreign owned firms through forward and backward linkages. This, include firms providing services for FDI firms (Backward Spillover) and also the firms which are provided by FDI firms (Forward Spillover). Stancik (2007: 2) .
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LITERATURE REVIEW
According to Javorcik (2004) , export status of the firm is one of the determinant of the extent of the backward spillover effect generated by foreign owned firms. Javorcik (2004) stated that export oriented foreign owned firms is expected to cause backward spillover more than domestic oriented foreign owned firms since foreign owned firms would have imposed more quality requirements to their domestic suppliers. Although domestic oriented foreign owned firms tend to use domestic resources more than export oriented foreign owned firms, export oriented foreign owned firms use more variety or better quality resources and it can lead to more learning of domestic suppliers and thus it can lead to increased productivity. Therefore, it is expected that exporting firms are associated with the backward spillovers.
Although the productivity effects of horizontal and vertical spillovers have been widely studied, the result of these studies is ambiguous. Some studies found positive evidence of horizontal and vertical spillovers; Reganati and Sica (2005) for Italy, Ayyagari and Kosova (2008) for Czech Republic, Beugelsdijk et al. (2008) for developed countries, Iyer and Stevens (2009) for New Zealand. By contrast, some studies found negative spillover effects; Stancik (2007) for Czech Republic, Mishra (2011) for India. There are also studies pointing out both negative and positive spillover effects; Xu and Sheng (2012)-positive forward spillover and negative backward spillover for China, Liang (2008) -positive forward spillovers and negative horizontal and backward spillovers. Similarly, Schoors and Van der Tol (2002) and Javorcik (2004) find that the productivity of firms in the manufacturing sector was associated with backward spillovers but no evidence of forward and horizontal spillovers respectively, Hungary and Lithuania.
There are limited number of studies investigating the spillover effects of FDI at firm level in Turkey due to the difficulties in obtaining firm-level data. Taymaz and Yılmaz (2008) , found that foreign affiliated firms are more productive than domestic firms for the period 1990-1996. According to Köymen and Sayek (2010) , human capital plays a significant role in the transmission of horizontal spillovers, but it does not have any role in the transmission of backward and forward spillovers during the period 1990-2001.
To that end value added and total factor productivity equations for Turkish manufacturing firms for the years 2003-2011 are estimated using the panel data analysis. In the third part of the study, direct and indirect effect of FDI on productivity of domestic firms will be examined. Estimation results are presented in the fourth part of the study. Section five concludes.
DATA AND METHODOLOGY
In order to determine whether backward spillover effect generated by export oriented foreign owned firms is larger than backward spillover effect generated by domestic oriented foreign owned firms in the Turkish manufacturing industry, Cobb-Douglas production function Equation (1) and Total Factor Productivity (TFP) Equation (2) , and represent the proxy variables for measuring horizontal and vertical productivity spillovers arising from the foreign presence in upstream and downstream sectors.
Proxy variables for Horizontal, Backward and Forward Spillovers variables are calculated at sectoral level based on 2-digit NACE Rev. 2 classification. As a proxy for the horizontal spillover resulting from the foreign presence in the same sector variable is calculated by using equation (3) following Javorcik (2004) . In equation (3), horizontal spillover is defined as foreign equity participation averaged over all firms in the sector, weighted by each firm's share in sectoral output. In the other words, it is defined as the average participation of foreign capital of sector j's all firms.
indicates the real output of the firm. The output variable was deflated by Domestic Producer Price Index (2003=100) of TurkStat.
is a proxy for the foreign presence in the industries that are being supplied by sector j. This variable is designed to measure the potential link between domestic suppliers and multinational customers. In order to measure the backward spillover equation (4) is used following Javorcik (2004) .
indicates the ratio of inputs purchased by sector k from sector j.
1 is a dummy variable that identifies export oriented firms. If firm i is exporting at least 20% of its output that variable takes the value 1, otherwise zero.
2 The variable is a timedependent dummy variable.
In addition, backward spillover generated by firms that focused on domestic market (Backward Spillover (Domestic-Market-Oriented)) is calculated similarly.
In order to determine the value of domestic orientation of firms I have created the Domestic-Market-Oriented it variable. If firm i is exporting less than 20% of its output that variable takes the value 1, otherwise zero.
represents the weighted share of foreign capital from all sectors that supply sector j. For measuring the forward spillover equation (6) is used following Stancik (2007) . This variable measures the spillover resulting from the presence of foreign firms in the upstream sector. The frequency distribution of share of export of a firm in its total output shows that the number of firms which exports approximately 20% of the output is the most commonly observed. Thus, 20% is chosen as the lower limit for the export orientation variable.
__________________________________________________________________________________ 354
indicates the ratio of inputs purchased by sector j from sector k. Griliches and Mairesse (1995) points out the endogeneity of input selection problem in the estimation of production function. According to Griliches and Mairesse (1995) , the inputs must be considered endogenous since they are chosen by based on firm productivity, which is observed by the producer but not by the econometrician. OLS method can lead to biased estimates of coefficients if labour and other inputs are assumed to be exogenous variables. Therefore, in order to avoid the simultaneity and selection bias problems created by the OLS method, TFP is estimated by using non-parametric estimation procedure suggested by Levinsohn and Petrin (2003) and semi-parametric estimation method of Olley and Pakes (1996) . 3 Consistent estimates of input coefficients obtained by using Levinsohn and Petrin (2003) and Olley and Pakes (1996) methods for every 2-digit NACE Rev. 2 sector, are used to calculate the total factor productivity. The estimation results of Levinsohn-Petrin and Olley-Pakes coefficients are given in Appendix 1. To avoid any possible deviated results, the database was cleared of missing observations and abnormal values. Abnormal observations were discarded based on the cleaning procedure proposed by Hall and Mairesse (1995) . I excluded observations displaying extraordinary jumps and drops over one year. The firms with less than 20 employees were also excluded from the sample. Finally, I excluded firms in NACE sectors numbered 12 and 19 since they include a small number of firms. After merging and cleaning procedures, a database of 22 sectors consisting of 39,806 firms and 159,007 observations was constructed. Finally, indicates the error term and indicates dummy variable generated for controlling the time-specific effects. Summary statistics of the variables used in the estimations of the study are presented in Appendix 2.
In order to take into account unobservable heterogeneity among firms that is potentially correlated with the dependent variables the fixed effects specification of the panel data was used. Hausman test results also indicate that a fixed effects specification should be employed. According to Aitken and Harrison (1999) and Keller (2004) , controlling for unobserved factors (fixed effects) is necessary in order to avoid deviations resulting from endogeneity created by the presence of FDI. According to Hale and Long (2007) , the increase in domestic firms' productivity in an industry may correspond to an increase in the presence of FDI in that industry. Therefore, ignoring unobserved factors can lead to a biased regression or simultaneity bias. So, time dummy variables are added in equations to control industry level unobserved heterogeneity. In addition, the standard error should be corrected for clustering because spillover variables are calculated at the sector level but the rest of the variables in the data set are at the firm level. According to Moulton (1990) , when aggregate market and public policy variables are used to explain the economic behavior of the micro units, standard errors of the estimated coefficients of total variables can be downward biased so this may lead to the overstated significance of coefficients. Therefore, if the cluster error problem is not solved it may cause a serious downward deviation in the estimated standard error and it can lead to misleading results in the 3 TFP estimation results obtained by Olley and Pakes (1996) method are used for robustness check of the benchmark equations. 4 All of the equations are estimated by using the Stata 13.1 software. 5 Those sectors are; 10. Manufacture of food products, 11. Manufacture of beverages, 12. Manufacture of tobacco products, 13. __________________________________________________________________________________ 355 statistical significance of total variables. Moulton (1990: 334) . Thus, it is necessary to improve intra-group correlation in the standard errors of observations in the same sector in a particular year. For this purpose, one of the most common approaches in the literature, the general cluster-robust approach, that is used by Aitken and Harrison (1999) , Javorcik (2004) and Haskel et al. (2002) is also adopted in this study.
FINDINGS AND DISCUSSIONS
The estimation results of the equations for value added (Equation (1)) and for total factor productivity (Equation (2)) are presented in Appendix 3.
According to Appendix 3, coefficients of all variables are in accordance with theoretical expectations. The coefficients of Labour and Capital Stock are positive and statistically significant. A 1% increase in the firm's labour increases the value added of the firm by 0.7755%, a 1% increase in the capital stock increases the value added of a firm by 0.0590%. 6 The direct effects of FDI, which is represented by the Foreign Capital Share variable, have a positive and significant effect. A one unit increase in the Foreign Capital Share increases the productivity of domestic firms by 0.09% in Equation (1) and 0.02% in Equation (2). This result shows that the direct effect of foreign direct investment contributes to increase productivity of firms. This positive effect might arise because FDI increases the accumulation of capital in the manufacturing industry of Turkey, allowing the use of new intermediate goods and technology in accordance with theoretical expectations. In other words, positive coefficient shows that FDI increases production of firms directly through increasing of capital in Turkish manufacturing industry. In the case of indirect effects of foreign direct investment (spillover effects), Horizontal Spillover variable is positive and statistically significant in both of the equations. According to this result, one unit increase in foreign presence in a specific sector increases the productivity of firms by 0.11% in Equation (1) and 0.22% in Equation (2). The positive coefficients of horizontal spillover show that competitive effects, knowhow and technology spillovers generated by the presence of FDI happen in the Turkish manufacturing industry. When vertical spillover components are issue, the coefficients of Forward Spillover are positive and significant in both of the equations. One unit increase in foreign presence in a sector increases the productivity of firms by 0.24% in Equation (1) and 0.80% in Equation (2). This result shows that the performance of domestic firms which is provided by the foreign owned firms affected positively by presence of foreign owned firms in the Turkish manufacturing industry. The coefficients of Backward Spillover (Export-Oriented) are positive and significant in both of the equations. One unit increase in Backward Spillover (Export-Oriented) increases the productivity of firms by 0.38% in Equation (1) and 0.30% in Equation (2). Coefficient of Backward Spillover (Domestic-Market-Oriented) is statistically significant in Equation (2). According to this, one unit increase in Backward Spillover (Domestic-Market-Oriented) increases the productivity of firms by 0.06%. The results of vertical spillovers show that domestic firms which are not in the foreign owned firms sectors but they have a direct business relationship with foreign owned firms can benefit from presence of foreign owned firms. These results include firms providing goods and services for foreign owned firms (Backward Spillover) and also the firms which are provided by foreign owned firms (Forward Spillover). According to Javorcik (2004) , both of Backward Spillover (Export-Oriented) and Backward Spillover (Domestic-Market-Oriented) are significant but in Turkey contrariwise to Lithuania, coefficient of Backward Spillover (Export-Oriented) is larger.
To ensure the robustness of my findings to the measurement of alternative methods for calculating TFP, that variable is also estimated using the Olley and Pakes (1996) method. The last column of Appendix 3 shows the estimation results when the TFP obtained by using the method of Olley and Pakes (1996) is used as the dependent variable. As with the results obtained using the Levinsohn and Petrin (2003) method, the sign of the coefficients of all variables are as theoretically expected and the coefficient of Backward Spillover (ExportOriented) is larger than Backward Spillover (Domestic-Market-Oriented).
I also checked whether my results are sensitive to alternative methods of measuring the spillover variables. With this aim, the Horizontal Spillover variable that measures foreign presence in the same sector (equation 3) is recalculated as foreign capital share is used as a dummy variable (if the firm i is foreign-owned, its value is 1, __________________________________________________________________________________ 356 otherwise, its value is zero), following Kolasa (2008) . Accordingly, the Backward Spillover and Forward Spillover variables were recalculated using the above mentioned dummy variable and then all of equations were reestimated using those new spillover variables. The estimation results for both value added as well as total factor productivity equations are not significantly different from the results presented in Appendix 3.
CONCLUSION
This study examines the effect of horizontal spillover and vertical spillover generated by FDI on productivity of firms in the Turkish manufacturing industry by using the firm-level data. The effect of backward spillover was investigated into two groups; the effect of backward spillover generated by export oriented foreign owned firms and the effect of backward spillover generated by domestic oriented foreign owned firms. With that aim, value added and total factor productivity equations were estimated for the Turkish manufacturing industry firms by using panel data analysis for the period 2003-2011. My estimation results indicate that direct productivity increasing effect of FDI and the horizontal and vertical spillover effects of FDI increases the productivity of firms in the Turkish manufacturing industry. Estimation results of the effect of backward spillover generated by export oriented foreign owned firms and domestic oriented foreign owned firms are positive and significant for both of value added and total factor productivity equations. In addition, backward spillover generated by export oriented foreign owned firms is larger than the backward spillover generated by domestic oriented firms. My results are robust to the use of alternative measures of TFP and productivity spillovers variables. Journal of Business, Economics and Finance -JBEF (2016), Vol.5(4) Ebghaei __________________________________________________________________________________ 359 
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